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® Method for Infection molding, apparatus therefor and mckHngs produced thereby. 



@ fn a process for producing an injection molded 
product, a stream of plastic material la introduced 
into a mold apace 11 at a first pressure. Gas is 
stored in a storage chamber 28 at a second pres- 
sure which is at least as high as the first pressure. 
The gas is Introduced into the molten stream of 
plastic material immediately after the molten material 
has passed the position at which the gas Is Intro- 
duced thereby forming a gas cavity in the molten 
material. The gas exerts pressure on the surrounding 
ptastic material to urge the material toward the sur- 
faces of the moid space. Aa the feeding of the 
plastic material into the mold space continues, the 
injection of the gas is also continued. The supply of 
molten material Is terminated when the surfaces of 
the mold space are completely covered by the mol- 

aten material. A pressure is held within the gas cavity 
as the plastic material cools. Subsequently, the pree- 
j^sure Is released to bring the gas cavity to ambient 
(^pressure. The the mold 9. 10 Is opened to remove 
i— the hollow shaped article. An apparatus for produc- 
l^ing an injection molded product is also disclosed. 

CO 
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METHOD FOB INJECTION MOLDING, APPARATUS THEREFOR AND MOLDINGS PRODUCED THEREBY 



This invention generally pertains to injection 
molding. More specifically, the present invention 
relates to a process and apparatus for injection 
molding under a high pressure and moldings pro- 6 
cuced thereby. 

The invention Is particularly applicable to the 
injection cf a gas under high pressure into a molten 
plastic stream as It enters a mold sprue and a mold 
space. However, it will be appreciated by those 10 
skilled in the art that the invention has broader 
applications and may also be adapted for use in 
many ether injection molding environments. 

it has become known that it is advantageous to 
urge the molten plastic material in an Injection ;s 
mold outwardly into contact with the mold surfaces 
by exerting pressure on the motten plastic. This 
aids the external surface of the plastic material in 
assuming the precise shape dictated by the mold 
surfaces. The pressure also assists the filling of the £0 
mold soace with molten plastic even if the space fs 
elongated or narrow and fs normally difficult to fill 
Such pressure can be applied by a fluid which is 
injected into the plastic material in the mold space. 
This is advantageous since the molded part pro- 25 
duced utilizes less plastic material and Is lighter 
;hsn if the part were solid plastic. 

Heretofore, conventional injection molding ap- 
paratuses have attempted to simultaneously inject 
a pressurized fluid and a motten plastic material 90 
into a moid cavity. Difficulties have, however, been 
experienced when the plastic needs to be Injected 
at a high pressure since then a high pressure fluid 
'preferably gas at 4,0Q0 to 16,000 psl) is also 
required. Conventional injection molding ap- as 
paratuses utilize pump arrangements, such as a 
piston and cylinder pump, for pressurizing the gas 
when its injection into the molten stream of plastic 
materia is called tor. Unfortunately, the response 
time of a conventional piston and cylinder arrange- *o 
mem for cressurtzing the gas to a suitably high 
pressure is approximately two to three seconds. 
Usually, however, the injection molding process 
itself is completed in these two to three seconds so 
that by me time the piston and cylinder arrange- 4$ 
merit has pressurized the gas to an adequate pres- 
sure to enter the mold space (for example, 9,000 
psi> the Injection molding of the motten plastic is 
completed. At this point the gas will explode into 
the moid space and pressurize the plastic part that so 
has been molded and move toward the surfaces ot 
the mold cavity whatever, molten plastic remains 
therein, 

it snouid be noted that gas at high pressure, in 
the range of generally 4,000 to 15.000 psi. is 



unavailable from pressurized cylinders or the like 
that are commercially available. Although it is true 
that a 6,000 psi gas cylinder has now become 
available in certain areas, generally only gas cyl- 
inders pressurized at 2,500 psi are available. Thus 
gas from a conventional supply source needs to be 
pressurized before it can be utilized in an injection 
molding process. If such pressurization is not done 
before the injection, molding process begins, the 
gas will generally only be adequately pressured 
to its injection pressure after the molten plastic has 
already been injected. 

To take one example, if a moid space is 90% 
full of moiten and partially solidified plastic, and if 
there are a tot of bosses, ridges and nbs in the part 
to be molded then, before the pressurized gas 
enters the mold cavity, there will be numerous bad 
sink marks in the molded product. When the pres- 
surized gas is injected after the injection of the 
molten plastic, the gas will urge me plastic out- 
wardly and pushes the sink marks out against the 
surfaces of the mold space. This, however, causes 
shadow marks on the plastic product Such shadow 
marks are very evident and are unacceptable for a 
class A finish. Moreover, gas entering the mold 
space after the plastic material has essentially 
stopped Rowing will push the plastic more strongly 
In Its thinner zones than in its thicker zones, as 
would be expected In other words, the gas will 
drive the plastic somewhat sideways a$ well as 
outwardly. Additionally, the extremities of a plastic 
product will still get sink marks. 

If. on the other hand, the product is not full of 
ribs, ridges, and bosses, then, when the plastic 
originally stops flowing, there will be a nonfilled 
area In the mold space. When the gas enters the 
mold space, it will push whatever molten plastic 
remains into the nonfilled area so that the plastic 
wiil coat ail the surfaces of the moid space. How- 
ever, a dear Rne of demarcation will be evident on 
the surface of the product to show where the gas 
has compelled the plastic to flow again after it had 
initially stopped. This, again is unacceptable for a 
class A finish. In both of me above instances post 
molding treatment such as painting. >s called for 
and this, obviously, adds to the expense of the 

molded part. 

Accordingly, it has been considereo desirable 
to develop a new and improved method for injeo 
tion molding and an apparatus therefor and mold- 
ings produced thereby which would overcome tne 
foregoing cfifficulties and others while providing 
better and more advantageous overall results. 

In accordance with the present invention, a new 
and improved process is provided for producing an 



Patent provided by Sughrue Mk£, PU.C - http://www.dughrue.com 



PAGE 5/19 * RCVD AT 9/2612006 3:43:56 PM [Eastern Daylight Time] * SVMSPTOff XRM16 ■ DNIS:2738300 * CSID:+i2482239522 ' DURATION (mm-ss):0640 



FROM Artz & Artz, P. C 



(TUE)SEP 26 2006 1 5 : 45/ST. 15:41 /No. 6840082323 P 6 



3 EP 0 317 176 A2 4 



injection molded product. 

More particularly in accordance with the inven- 
tion, a molten stream of a plastic material is intro- 
duced Into a mold space at a first pressure. A 
quantity of gas is stored In a storage chamber at a 
second pressure which is at least as high as the 
first pressure. Gas is introduced into the molten 
stream of plastic material immediately after the 
molten material has passed the position at which 
the gas is introduced thereby forming a gas cavity 
in the molten material. The gas exerts a pressure 
on the surrounding plastic material to urge the 
material toward the surfaces of the mold space. 
Plastic material continues to be fed into the mold 
space and simultaneously gas is continuously in- 
jected Into the gas cavity. The supply ol molten 
material is terminated when the surfaces of the 
mold space are completely covered by molten 
material. Subsequently, the pressure within the gas 
cavity is maintained as the plastic material cools. 

In accordance with another aspect of the inven- 
tion, the gas is introduced at a pressure approxi- 
mately between 2,000 psl and 15,000 psl Prefer- 
ably, the gas is an inert gas such as nitrogen. 

In accordance with still another aspect of the 
invention, the process further comprises the step of 
venting the gas from the gas cavity. Preferably, the 
step of venting Includes the step of controlling the 
rate of venting. Preferably, the gas is vented 
through a passage in a nozzle. Additionally, the 
steps of Introducing gas and continuing to inject 
gas preferably take place through the passage In 
the nozzle. 

In accordance with yet another aspect of the 
invention, the process further comprises the step of 
replenishing the gas in the storage chamber. The 
step of replenishing comprises the subsidiary steps 
of introducing the gas at a few pressure into a 
pump and increasing the pressure of the gas by 
the pump until the pressure equals the second 
pressure. The gas Is then Introduced at the second 
pressure into the storage chamber. 

In accordance with another aspect of the inven- 
tion, the quantity of gas that is introduced Into the 
mold space is not directly measured but only the 
pressure of the gas is controlled. 

In accordance with a further aspect of the 
invention, an apparatus Is disclosed for producing 
an Injection molded product made of plastic ma- 
terial. 

More particularly In accordance with this as* 
pect of the Invention, the apparatus comprises a 
means for introducing a molten plastic material into 
a moid space at a first pressure. A gas supply 
source is provided along with a gas pressurization 
means for pressurizing gas to a second pressure 
which is at least as great as the first pressure. A 
storage chamber is provided for storing gas at the 



second pressure so that the gas is immediately 
available for use. Means are provided for initiating 
gas flow from the storage chamber at the second 
pressure immediately after the molten plastic has 

5 passed the position at which the gas is introduced. 
A means is provided for maintaining a pressure on 
the molten plastic materia) against the surfaces of 
the mold space as the plastic cools and until it can 
sustain the form dictated by the mold. 

to in accordance with another aspect of the inven- 
tion, the apparatus further comprises a means for 
continuously feeding gas at the second pressure 
into the moid space as long as the molten plastic is 
fed into the mold space/ 

is In accordance with a further aspect of the 
invention, a means for venting the gas from th8 
mold space is provided to allow the mold space to 
reach atmospheric pressure. Preferably, the means 
for venting comprises a nozzle, a bore extending 

a> through the nozzle, a conduit wnlch is In fluid 
communication with the nozzle bore, and a valve 
for controlling fluid flow through the conduit 

A still further aspect of the Invention includes 
an injection molded part which is formed oy the 

25 process recited above. 

One advantage of the present Invention is the 
provision of a new injection molding method which 
introduces a gas into a molten stream of plastic 
material while the stream is strtt flowing. 

so Another advantage of the present invention is 
the provision of a process in which the gas is 
introduced into the molten stream of plastic ma- 
terial immediately after the stream has passed the 
position at which the gas is introduced to form the 

35 gas cavity in the molten material as quickly as 
possible. 

Still another advantage of the present invention 
is the provision of a process and apparatus in 
which the gas is continuously fed or injected into 

40 the mold space as long ** the molten stream of 
plastic material is introduced into the mold space 
thus ensuring that the plastic and gas are uniformly 
injected Into me mold space and that a gas injec- 
tion channel of a substantially constant diameter rs 

<s formed in the injection molded part. This ensures 
that the gas wiH act to urge the molten plastic to 
contact all the mold space surfaces with approxi- 
mately the same amount of force. 

Yet another advantage of the present invention 

so Is the provision of an injection molding process and 
apparatus which can be used to mold parts from 
hard plastics, such as acrylics, polycarbonates and 
rigid PVC which may need to be Injection molded 
at pressures of around 9.000 to 15.000 psl. 

56 Yet still another advantage of the present in- 
vention is the provision of an apparatus which 
enables pressurized gas to be instantaneously 
available tor an injection molding process. 
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A further advantage of the present invention Is 
tha prO'-nsiOrt of an apparatus in which the amount 
of gas flowing into a gas cavity does not need to 
be measured. In other words, the apparatus and 
process ;t the present Invention is more forgiving 
and is net as difficult to run as conventional pro- 
cesses since it makes no difference In the process 
whether me volume of gas that is injected into the 
meld space is somewhat larger or smeller than 
wnat was otherwise desired. 

A yet further advantage of the present inven- 
tion is the provision of a means for venting the gas 
from the gas cavity without having to separate the 
nozzle from the mold space. 

Still other benefits and advantages of the In- 
zention will become apparent to those skilled In the 
art upon a reading and understanding of the follow- 
ing detailed specification. 

This invention may take physical form in cer- 
tain pans and arrangements of pans, preferred and 
alternate embodiments of which will be described 
in detail m this specification and illustrated in the 
accompanying drawings which form a part hereof 
and wherein: 

FIGURE 1 is a side etevatlonal view in cross 
section of a mold and a screw ram of an injection 
molding press incorporating the apparatus for pres- 
surizing gas according to the present invention, the 
apparatus being shown In schematic form; end. 

FIGURE 2 is a schematic illustration of an 
alternative apparatus for pressurizing gas according 
to the present invention that Is usable with the 
mo« of FK3URE 1. 

Referring now to the drawings, wherein the 
showings are for purposes of illustrating preferred 
and alternate embodiments of the Invention only 
and not tor purposes of limiting same, FIGURE 1 
shows the subject new gas supply system for an 
injection moving apparatus A, While the system is 
primary designed for and will hereinafter be de- 
scribed in connection whh injecting a gas at a mold 
space sprue, it will be appreciated that the overall 
inventive concept involved could be adapted to 
fluids injected at other pofnts in the mold space as 
/vetf. 

To practice the invention, an apparatus A is 
provided which injects molten plastic under pres- 
sure into a mold space 11. Under high pressure, a 
gas is introduced to push, but not pack, the molten 
plastic into the mold space 1 1 . The resultant mol- 
ded part has a smooth outer surface with a minimal 
amount of sink marks such that the outer surface is 
acceptable as a class A finish. An injection molding 
press has a pair of cooperating mold parts 0 and 
10 which define the mold space 11. Also, a hous- 
ing 12 contains a hydraulic screw ram 13 for inject- 
ing a mdten plastic 9 into the mold space 1 1 . The 



screw ram has a nozzle 14 and a feed chamber 15. 
The heated and molten plastic material enters a 
sprue 18 from the nozzle 14 in the feed chamber 
IS and flows Into the mold space 11. 

s FIGURE i also shows the pressunzed gas sup- 
ply system that is used to inject gas into the 
molten plastic at the mouth of the mold sprue 18 in 
a mold sprue bushing 10. The gas supply system 
incorporates a gas supply tank 41 . a high pressure 

to gas pump assembly 32 and a high pressure gas 
storage tank 20. A control valve 29 is a high 
pressure gas directional valve to nozzle 14 and 
connects the nozzle to the gas storage tank 28 
through a gas line 22. A check valve 25 between 

r5 the chamber 28 and a gas pump assembly 32 
prevents gas from flowing back to the pump as- 
sembly. 

Prior to the start Of a mowing cycle, inert gas, 
such as nitrogen or the like, is stored in the high 

20 pressure gas storage tank 28. This is accomplished 
by activating a gas compressor pump 35 of the gas 
pump assembly 32, The pump 35 draws gas Irom 
a gas supply cylinder 41 through a gas passage* 
way 42 to a suction side of the pump A pressure 

29 gauge 37 and a pressure reducing valve 38 to- 
gether with a control valve 39 provide control of 
gas pressure entering (he suction passageway 42 

of the pump 35. 

Gas Is then pumped into tank 28 through the 

«j check valve 25 until the pressure setting on a 
pressure switch 27 is activated by reaching a pre- 
determined gas pressure. This pressure rs prefer- 
ably in the range of 4.000 to 15,000 psi and is 
Indicated on a pressure gauge 26. At the desired 

3s pressure setting, the pump 35 Is shut off by means 
of pressure switch 27. The gas pressure setting on 
pressure switch 27 is dependent upon the type of 
plastic that will be injection molded. For example, 
with soft plastics, such as pofyethylene. a lower 

40 pressure setting is all that is required. On the other 
hand, for viscous plastics, such as acrylic, polycar- 
bonate, rigid PVC or acrylonrtrtle and the like, a 
higher pressure setting is necessary on the pres- 
sure switch 27 since these plastics are injected at a 

4s higher pressure into the moid space 11. The pres- 
sure needs to be adjusted for each type of plastic. 
t.e„ a higher setting for acrylonitrile and a lower 
setting for polyethylene. If the pressure switch is 
set too high for a product such as polyethylene 

so then the gas at this high pressure will blow clear 
out of the ptashc rather than producing a gas 
bubble within the plastic. 

At the instant that the pump 35 is shut off. the 
check valve 25 doses thereby holding high pres- 

s* sure gas between the two-way gas valve 29 and 
the check valve 25. The valve 29 is preferably a 
two-way directional air valve m *hich an air cyl- 
inder 23 is activated to open and close the valve 
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When the high pressure gas storage tank 28 is 
fully charged at the desired pressure and the sole- 
noid controlled two-way direction air valves 29 and 
30 are in the closed position, the molding cycle is s 
ready to begin. 

To initiate the molding cycle, a conventions) 
mold press clamping unit <not shown) is closed to 
hold the mold halves 8 and 10 under pressure. The 
node shut oft valve id is then opened by hydrau- 10 
lie cylinder 17 by activating the valve upwardly so 
that an aperture 5 therein is aligned with the open- 
ings in the hydraulic ram body 1 2. At this point, the 
screw ram 13 Is activated and when it moves 
forward it injects molten plastic material $ into me t$ 
mold space 1 1 . 

After a time delay just sufficient to permit the 
molten plastic to fill me sprue 18 by the forward 
movement of the screw ram 13. the valve 29 is 
opened by activating cylinder 23. Opening the 20 
valve 29 instanteousiy allows high pressure gas 
from storage area 28 to flow through gas line 22 
and into gas inlet passage 6 located In the center 
of nozzle 14. The gas passage 6 extends to the 
outlet of the nozzle 14 to permit gas to be fed into ss 
the mouth of the sprue 18 and enter the molten 
plastic stream while the plastic injection molding 
process continues. 

Again, it is noted that the plastic flows fairly 
readily Itself and the desired amount of plastic so 
material for the moid Space is usually injected In 
approximately two to three seconds. Thus, it is 
Imperative that a high pressure fluid, preferably gas 
be immediately available once the molten plastic 
stream enters me sprue 18. As a relative matter. as 
the gas, once It begins to flow, will flow faster than 
the molten plastic and thus the gas pressure 
pushes the molten plastic into the mold space 1 1 
forming an interna* cavity 21 within tne molded 
part. The rate of gas flow through the gas inlet 40 
passage 6 is not controlled and will vary during the 
molding cycle. The pressure of the gas in the 
receiving chamber 2B Is, however, controlled. 

In other words, if the pressure in the receiving 
chamber 28 becomes lower than the pressure set- 45 
ting on the pressure switch 27, as will happen once 
enough gas flows through the inlet passage 6, the 
pump 35 will start to build gas pressure up to the 
required amount in the storage tank 28 end thus 
sustain the pressure of the gas flowing into the so 
molding hollow section 21 from the gas inlet pas- 
sage 8. 

tt should be noted, however, that the gas pres- 
sure in the storage tank 28 need not be recharged 
from ambient pressure but only the pressure drop ss 
in the gas in the storage tank 28 needs to be made 
up. The pump 3$ is preferably of the type that can 
generate small amounts of highly pressurized gas 



quickly enough to make up for the pressure drop m 
the tank 28 during the injection molding cycle so 
as to substantially maintain the storage tank at the 
de9ired pressure. The gas is preferably continu- 
ously injected Into the mold space. This is advante* 
geous since the plastic and the gas can thus both 
be uniformly Injected into the moid space and a 
gas channel Of a substantially constant diameter 
can be formed within the molded pan. This en- 
sures that the gas will act to urge the molten 
ptestlc to contact aJI the mold surfaces with ap- 
proximately the same amount of force. 

Alternatively, if it rs desired to form two or 
more discontinuous hollow sections in the molded 
part 8, the flow of gas through the passageway 6 
could be discontinuous or more than one gas injec- 
tion point Into the mold space could be provided. 

During the molding cycle, trie injection pres- 
sure of the molten plastic may fluctuate somewhat. 
However, the pressure at which the gas is injected 
through the passageway 8 is relatively constant, 
since the pump assembly 32 will keep the gas 
pressure in chamber 28 at substantially the setting 
dictated by pressure switch 27. 

The process of the present invention is more 
forgiving and Is not as hard to run as conventional 
processes since the volume of the gas going into 
the gas cavity does not need to be measured but 
only the pressure needs to be controlled. For the 
present invention, it is not significant that a greater 
or smaller volume of gas is injected into the inter- 
nal cavity 21 than the dosirod amount Rather all 
that is regulated Is the pressure of the gas and this 
is held at approximately a given level. Of course, 
although the vgturne of gas entering the moid 1 1 Is 
not directly measured for each molding cycle, it 
may be adjusted for a particular mold cycle by 
adjusting the gas pressure, the plastic injection 
pressure and the mold design. 

The pressure of gas entering the sprue 18 is at 
least as great as. and preferably greater than, the 
pressure of the molten plastic entering the sprue. 
For some plastics the gas pressure may range 
from 9,000 to 15.000 psi and gas at this high 
pressure needs to be stored in chamber 28 to 
insure that the gas is instantaneously available 
when needed for simultaneous injection with me 
molten plastic. The end of the gas figw is timed to 
substantially coincide with the completion of the 
plastic injection step. Preferably, the gas How con- 
tinues to a time just short of the screw ram 13 
stopping Its forward movement and thus the end ol 
the injection of molten plastic into the moid cavity 
tl. 

When the screw ram 13 finishes its forward 
movement, the nozzle shutoff valve 16 is closed by 
actuator 1 7 preventing communication between the 
gas pressurized nozzle area 15 and the screw ram 
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area 3, Also, the valve 29 is closed. The gas which 
is traoced «n the gas cavity 21. the mold sprue 18. 
the fior^io 6. and the gas Hng 22 is held until the 
■/aivs 30 5 opened. However, valve 30 is not 
ccened until mo moid 1 1 has cooled sufficiently to 
oe self-supporting. At such time, the valve 30. 
wriich may be a two way directional valve, is ac- 
tivated 10 !he open position by air valve cylinder 24 
lo vent tne pressurized gas from the system and 
bnng the molded pan 8 down to atmospheric pres- 
sure. If desired, however, the valve 30 can be a 
metering valve to control the rate of exhaust. 

ir cesired. a pressure reducing valve 31 can be 
provKJec downstream from the valve 30 to ailow a 
crop of the pressure rn the internal cavity 21, the 
sprue 13. the nozzle 8, and the gas line 22 to a 
desired lower pressure setting. This pressure re- 
ducing valve 31 Is set to around 1.000 psi thereby 
reducing the gas pressure in line 22 to that 
amount. Such pressure is held until the molten 
plastic m moid 1 1 has sufficiently cooled to be self- 
supporting. At such time, gas valve 31 Is activated 
to vent the remaining pressurized gas in line 22 
and reduce the pressure in fine 22 to atmospheric. 
At this point, the mold halves 9 and 10 can be 
separated to permit the removal of the molded part 
B. 

It sriould be noted that when vaJva 29 is 
closed, nozzle shut off valve 16 Is closed by the 
hydraulic cylinder actuator 17. Screw ram 13 can 
men rotate to accumulate molten plastic 8 for use 
in the next injection cycle. 

Aisc, during the time period that the molded 
part is removed, gas pump assembly 32 is ac- 
tivated by pressure switch 27 thereby recharging 
the gas storage tank 28 until the pressure there- 
within reaches the desired setting as indicated on 
gauge 26. At this point pressure switch 27 is shut 
off. The system is then ready for a repeat cycle 
-with valves 18. 29 and 30 in the closed position. 

For example, assume that the injection molded 
part B is such that 160 oz- of plastic would nor- 
mally have to be used to fill the mold space 11. If it 
is desired to save 10% of the weight of the resul- 
tant part then 16 oz. of plastic would be saved (i.e. 
only 146 oz. of plastic would be injected), ft takes 
approximately two cubic inches of gas to replace 
each ounce of plastic and thus 3? cubic inches of 
gas would be needed. The receiving chamber 28 
can be sized so as to be able to provide approxi- 
mately 20 to 25 cubic inches of pressurized gas. 
The pump assembly 32 will be activated to supply 
the remaining required gas to the chamber 28 and 
the mold space 11. Of course an adequate number 
of precharged receiving chambers could be pro- 
vioed so that the pump assembly would not need 
to be activated at all during me injection molding 
process. 



FIGURE 2 illustrates an alternative high pres- 
sure gas source for use with the mold and screw 
ram assembly of FIGURE 1, The gas source of 
FIGURE 2 is substituted for the gas source shown 

s in FIGURE 1 at point X. In other words, disconnect 
gas line 43 at point X in FIGURE 1 and connect 
gas line 50 of FIGURE 2 at this point. 

The sequence of operation of the mold and 
screw ram will remain the same as above d scribed 

*Q High pressure gas ls» however, stored for injection 
In cylinder S3 (FIGURE 2) with valve 29 being in 
the closed position. The cylinder or receiving 
chamber 53 will continue to accumulate gas from a 
supply tank 54. through a pressure reducing valve 

is 58, until the desired pressure setting, indicated on 
gauge 55. is reached. A hydraulicaiiy operated 
cylinder 51 is then activated compressing the gas 
in the cylinder 53 to the desired high pressure, set 
on pressure switch 59 and Indicated on gauge 60. 

20 by movement of a piston 52. A check valve 57 
prevents gas from returning to the gas supply tank 
54. The stored high pressure gas is then instanta- 
neously available for injection into the mold sprue 
18 during the molding cycle sequence. 

25 In this embodiment, no recharging of the cyl- 
inder 53 taxes place during the injection molding 
process. Rather, a recharging of the cylinder 53 
from the gas supply tank 54 takes place only in 
preparation for the succeeding molding cycle and 

so after the molded part has solidified For such re- 
charging, the piston 52 is lowered in the cylinder 
$3 and gas is admitted therein. Once the cylinder 
is filled with gas from the supply tank 54. the 
charging of the cylinder 53 takes place due to 

35 movement of the piston 52 as urged by the cyl- 
inder 51. 

A part molding for which the process is particu- 
larly applicable Is a molding having a large surface 
area that is supported by thicker areas such as 

40 ribs. Gas is injected into the moften plastic stream 
to extend the plastic along each rib or the Uke and 
thereby urge the molded plastic matenal against ad 
the surfaces of the mold. Generally, the thicker 
portion of the molded part B contains the internal 

46 cavity 21 as shown in FIGURE 1 

The invention has been described with refer- 
ence to preferred and alternate embcdfments. Ob- 
viously, alterations and modifications will occur to 
others upon a reading and understanding of this 

so specification, it is intended to include all such 
modifications and alterations insofar as they come 
within the scope of the appended claims or the 
equivalents thereof. 

96 
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Claims 

1 . A process for producing an injection mold ed 
product, the process utilizing gas from a gas sup- 
ply source, the process Including the steps of $ 
pressurizing a quantity of gas from the supply 
source to a first predetermined gas pressure: In- 
troducing a molten stream of a plastic material into 

a mold space at a plastic pressure after the step of 
pressurizing; storing the quantity of gas in a stor- «? 
age chamber at the first predetermined gas pres- 
sure which Is at feast as high as said plastic 
pressure before the step of Introducing: introducing 
said quantity of gas into said molten stream of 
piastre material at a gas inlet passage at the first *s 
predetermined gas pressure after said molten ma- 
teria] has passed the position at which the gas is 
introduced thereby forming a gas cavity In the 
molten material, the gas exerting pressure on the 
surrounding plastic materia) to urge the material 20 
towards the surfaces of said mold space; continu- 
ing to food plastic material to said mold space; 
simultaneously continuing to inject gas into said 
gas cavity during the step of continuing to feed; 
maintaining the pressure of the quantity of gas at ss 
the gas inJet passage at substantially the first pre- 
determined gas pressure during the steps of con- 
tinuing to feed and continuing to Inject; terminating • 
the supply of molten material after a predetermined 

amount of the molten plastic materia) has been so 

feed sufficient to completely cover the surfaces of 
the mold space: subsequently maintaining a sec- 
ond predetermined gas pressure within the gas 
cavity as the plastic coois beneath its softening 
point; and venting the gas from the gas cavity in w 
me plastic materia) wherein the process is char- 
acterized by: 

said step of venting Includes the step of controlling 
the rate of venting. 

2. Tne process of claim 1 wherein said step of *o 
venting os accomplished through a passage in a 
nozzle through which said step of introducing a 
molten stream of plastic is performed* 

3. The process of claim 2 wherein said steps of 
introducing gas and continuing to inject gas take 45 
place through said passage in said nozzle. 

4. An apparatus for producing an Injection mol- 
ded product made of plastic material, the apparatus 
Including a gas supply source for supplying gas; 

gas pressurJzatton means for pressurizing the gas 50 
to a first predetermined gas pressure; means for 
Introducing a molten plastic material into a mold 
space at a plastic pressure, the first predetermined 
gas pressure being at least as great as the plastic 
pressure; a storage chamber for storing gas at said 55 
first predetermined gas pressure so that the gas is 
immediately available for use; means for initiating 
gas (low from said storage chamber into said mold 



space at said first predetermined gas pressure 
after the molten plastic has passed the position at 
which the gas is introduced: means for maintaining 
a pressure on the molten plastic material against 
the surfaces of said mold space as the plastic 
cools and until it can sustain the form dictated by 
the mold; and means tor venting the gas from the 
gas cavity in the plastic material; wherein the ap- 
paratus is characterized by: 
said means for venting comprises a nozzle, a bore 
extending through the nozzle; a conduit in fluid 
communication with said nozzle bore; and a valve 
for controlling fluid flow through said conduit. 

5. An infection molded part formed by the 
process of claim 1. 
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Method for injection molding, apparatus therefor and moldings produced thereby. 



Abstract: 

Abstract of EP031 71 76 

In a process for producing an injection molded product, a stream of plastic 
material is introduced into a mold space 1 1 at a first pressure. Gas is stored in a 
storage chamber 28 at a second pressure which is at least as high as the first 
pressure. The gas is introduced into the molten stream of plastic material 
immediately after the molten material has passed the position at which the gas is 
introduced thereby forming a gas cavity in the molten material. The gas exerts 
pressure on the surrounding plastic material to urae the material toward the 
surfaces of the mold space. As the feeding of the plastic material into the mold 
space continues, the injection of the gas is also continued. The supply of molten 
material is terminated when the surfaces of the mold space are completely 
covered by the molten material. A pressure Is held within the gas cavity as the 
plastic material cools. Subsequently, the pressure is released to bring the gas 
cavity to ambient pressure. The the mold 9, 10 is opened to remove the hollow 
shaped article. An apparatus for producing an injection molded product is also 
disclosed. 
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